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Animal & Plant Studies

~3,000 Studies on Species 
and Climate Change

143 Met Criteria



Rules for Including 
Studies
Examined 
Temperature

> 10 Years 
Change in 

Species Trait
Temperature



Locations of Studies

Arctic

North Sea

Asia   Russia    North America Europe

Pacific Ocean    Central America

Australia    New Zealand

Antarctic Ocean

Antarctica



Plant & Animal Species
(1859+)

Plants
Grasses

Forbs

Trees

Animals
Invertebrates

Fishes
Amphibians
Reptiles
Birds
Mammals



Meta-Analyses
Spring
Phenology
“Vote”
Counting



Spring
Phenology
Studies

694+ Species
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Meta-Analyses
“Vote”

Counting



1473+ 
Changed 
over
Time

Opposite Change: 
~20% (277+) 

Expected Change:
~80% (1196+)
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Joint Attribution*
1. Humans Changing Regional 

Temperatures 
(“Discernible 1”--IPCC WG 1, 1996)

*AND
2. Human-Changed  Regional 

Temperatures Changing Species
(“Discernible 2”—IPCC WG 2, 2001)







Joint Attribution

Also

Species as Proxies

Validate HadCM3
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Technology and Fossil Intensive 2050
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